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Abstract
The unfed females of Culex pipiens pallens under various natural and artificial
conditions of temperatures and photoperiods were examined for the gonoactivity of
the females. It was indicated that the gonoactive females which emerged as adults
in September can continue to feed on animales in nature till early winter without
reducing gonoactivity much under shortening photoperiod and lowering temperature.
It was also shown by labortory experiments that the effect of the photoperiod on
the gonoactivity is weakened at high temperatures.
Introduction
Oda (1968) reported that the un fed
females of Culex pipiens pallens which
emerged as adults in September generally
have middle- or large-sized follicles and
are gonoactive, while most of females
which emerged in October have small
follicles and are gonoinactive. It was
also implied that the gonoactive females
having emerged in September will conti-
nue feeding and egg-laying till winter,
and day-length will play little a role as
a controlling factor of gonoactivity at
higth temperature. This experiment was
attempted to make sure these implica-
tions.
* Contribution No. 197 from the Department of Medical Zoology, Nagasaki University
School of Medicine
** This work was partly supported by the Grant for the Scientific Research from the
Ministry of the Education, Japan.
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M aterial and method
The unfed females of Culex pipiens
pallens which had been bred from wild-
caught old larvae or from the first instar
larvae of the laboratory colony were
examined for follicular development and
feeding activity. The breeding of imma-
ture stages were done with equally mixed
powder of Ebios (brewer's yeast) and
mouse pellets and the followed adults
were kept with 2% sugar solution, at the
outdoor insectarium under natural air
conditions and at the indoor insectaria
with a constant temperature and alternate
light and darkness. The females were
exposed to a chicken for 17 hours from
16:00 to 9:00 for the feeding activity and
were dissected under a binocular stereo-
scope for the development of follicles.
The definition of the developmental
stages of follicles in the un fed females of
C. p. pallens is briefly given as follows
after the previous paper (Oda, 1968).
Stage Definition
No-1 The follicles of newly emerged
females are not apparent and
included within a germarium.
No-2 The first follicle becomes firstly
recognizable by the constriction.
N The first follicle has 8 undiffer-
entiated cells and a completed
epthelium.
la One oocyte and seven nurse cells
are differentiated, but the nucleus
of the oocyte is not apparently
seen.
Ib The nucleus of oocyte is clearly
visible.
I-II A few yolk granules appear
around the nucleus of the oocyte.
Ha The yolk granules are sparsely
or fairly deposited around the
nucleus of oocyte.
The follicles are tentatively classified
as small, middle, and large ones respec-
tively by the size of 5 or less, from 6 to
8, and 9 or more in micrometer scale of
which a unit is 9.725^.
Results obtained
The old larvae were collected at natu-
ral breeding places in Nagasaki area,
from which some 300 females emerged
on September 3, 1968 at outdoor insectar-
ium. Ten days after the emergence the
females, most of which had the middle-
sized follicles of N-Ib in stage, were
divided into two groups; females of the
first group were allowed immediately to
feed on a chicken under the outdoor
conditions, and the second group were
kept continuously there to observe the
feeding activity in November. The
results are given in Table 1.
The females in the first group took the
blood meal very actively in September,
and the feeding of the females in the
second group was also active in Novem-
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T able 1. Feeding activity of the females of Culex pipiens pollens which emerged from
the wild-caught old larvae on September 3, 1968 and thereafter kept under
the outdoor conditios till November.
GroupNo.* | Dateoffeeding j MeanTemp.(°C) ^JJ j No'fJ? *£&
I Sept. 13 24.7 230 216 93.9
Nov. 6 17.0 65 ! 1 1.5
n \ Nov. 7 15.3 64 | 17 26.6
Nov. 10 10.1 45 j 33 73.3
Nov. 12 10.9 12 I 8 66.7
* The females of Group I and II consisted of different individuals, and in Group II the
same individuals were exposed to a chicken repeatedly until blood feeding.
her, though the rate was sightly lower.
Hayashi et al. (1965) reported that the
parous rates of females attracted to ani-
mals become higher in early winter. The
author observed the same phenomenon in
Nagasaki area, and also found that those
females generally have middle- or large-
sized follicles in spite of parity. From
these facts and the results obtained in
the present experiment, the gonoactive
females which emerged as adults in
September can continue to feed on ani-
mals till early winter without reducing
the gonoactivity much under the natural
short day-length and low temperature.
As for the relative importance of the
Table 2- The feeding rate and the developmental states of the 1st follicles of Calex
pipiens pallens females reared as adults from the 1st instar larvae and kept
continuously thereafter under the combined conditions of various temperatures
and photoperiods.
1^ XT No. 9$ withthe1st f No.$$ with1st XT lXT U ,
Temp.photo- Days Nc^ follicles of the follicles of the No ! No. Feed-
period after 99 indicatedsize* indicatedstage 99. 99 mg
/or\ (hrs: emer- dis- -j \ : ; i ex- rate
1 w min) gence sected4-j5-6-7-;8^9 10-ll-12-13-No-2 N j la Ib IIIHa posed! fed (%)
8:00 7-20 47 5981582J ! 218 423 900 32536.1
25 10:00 10 20 13682 3 4 13 ! 100 95 95.0
12:00 7-10 29 912 6 2 ! 4 10 15 100 63 63.0
j!6:00 7-20 40 420133 ! 2 37j0 1 1000 315 31.5
8:00 7 20 1127 17 3j 92j 4 4.3
10:00 7-10 40 22117 | 33 7j 122 13 10.7
21 12:00 7 30 1511742 | 13 9[8 73 1621.9
I13:00 7-10 33 36138 1 1 1 2!30 0 1 97 61 62.9
16:00 12 24 913 2 24 155 154 99.4
3:00 7-20 45[23110!2 43 0 2 55 0 0.0
12:00 7-20 47 32510 6 3 31 3 13 38 2 5.3
19 13:00 7-20 30 101312J3 1 1 0 29 116 55 47.4
14:00 7-20 39 31022 4 3 3 33 73 35 47.9
|16:00 7-20 45 | [15264 45 40 16 40.0
* The follicular size of a females is given as a mean length of 5 random samples
One unit : 9.725 fjt
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photoperiod at various temperatures in
influencing the gonoactivity of females,
the feeding activity and the follicular
development were examined with the
unfed females which had been bred from
the first instar larvae under the combined
conditions of the temperatures of 19, 21
and 25°C and the daily photoperiods
ranging between 8 and 16 hours. The
results are given in Table 2.
It is seen from Table 2 that the gonoac-
tivity, represented by the follicular size
and stage and the feeding rate, tends to
decrease with shortening photoperiod at
every temperature. However, the rela-
tive importance of the photoperiod to
determine the gonoactivity is apparently
different with temperatures. For exam-
ple, in a photoperiod of 8 hours the
feeding rate was 36.1% at 25°C, 4.3%
at 21°C, and 0.0% at 19°C, and the
follicular development showed the similar
tendency. Thus, it can be said that the
effect of the photoperiod on the gonoacti-
vity is weakened at high temperatures.
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アカイエカの吸血活動と濾胞の発育に及ぼす日長と温度の影響
小田力
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摘要
自然環境下及び種々の日長と温度とを組合せた実験環境条件下で,アカイエカの未吸血♀の吸血活動と濾
胞の発育について調査した.その結果から次のことがわかった.9月に羽化する生殖活性の♀は,自然界の日
長と気温のもとで生殖活性を低下することなくして,初冬まで吸血を続けることが出来る.実験的には,♀の
生殖活性に及ぼす短日の影響は,高温下では弱められる.
